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1. SOURCE OF TOPOGRAPHY SHOWN ON THE CIVIL PLANS ARE
FROM LIMITED SURVEY DATA. EXISTING CONDITIONS MAY VARY
FROM THOSE SHOWN ON THESE PLANS.  THE CONTRACTOR
SHALL VERIFY EXISTING CONDITIONS AND ADJUST WORK PLAN
ACCORDINGLY PRIOR TO BEGINNING CONSTRUCTION.

2. EXISTING TOPOGRAPHY, STRUCTURES, AND SITE FEATURES ARE
SHOWN SCREENED AND/OR LIGHT-LINED. NEW FINISH GRADE,
STRUCTURES, AND SITE FEATURES ARE SHOWN HEAVY-LINED.

3. HORIZONTAL DATUM:  MONTANA STATE PLANE COORDINATES
NAD83, INTERNATIONAL SURVEY FEET.

4. VERTICAL DATUM:  N.A.V.D. 88, U.S. SURVEY FEET.

5. MAINTAIN, RELOCATE, OR REPLACE EXISTING SURVEY
MONUMENTS, CONTROL POINTS, AND STAKES WHICH ARE
DISTURBED OR DESTROYED.  PERFORM THE WORK TO PRODUCE
THE SAME LEVEL OF ACCURACY AS THE ORIGINAL MONUMENT(S)
IN A TIMELY MANNER, AND AT THE CONTRACTOR'S EXPENSE.

6. DIGITAL FILES FOR CONSTRUCTION STAKING WILL BE PROVIDED
BY ENGINEER TO CONTRACTOR AFTER PROJECT IS AWARDED.

7. STAGING AREA SHALL BE FOR CONTRACTOR'S EMPLOYEE
PARKING, CONTRACTOR'S TRAILERS AND ON-SITE STORAGE OF
MATERIALS.

8. PROVIDE TEMPORARY FENCING AS NECESSARY TO MAINTAIN
SECURITY AT ALL TIMES.

9. ELEVATIONS GIVEN ARE TO FINISH GRADE UNLESS OTHERWISE
NOTED.

10. SLOPE UNIFORMLY BETWEEN CONTOURS AND SPOT ELEVATIONS
SHOWN.

11. EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE
MAINTAINED AND INSPECTED AS STATED IN THE APPROVED
EROSION AND SEDIMENTATION PLAN APPROVED IN THE
STORMWATER DISCHARGE PERMIT.

12. ALL CONTRACTORS AND SUBCONTRACTORS SHALL COMPLY
WITH THE FIELD SAFETY INSTRUCTIONS APPROVED (FSI)FOR THIS
SITE AT ALL TIMES.

13. EXISTING SITE DRAINAGE FLOW PATTERNS/DIRECTIONS SHALL
BE MAINTAINED UNLESS OTHERWISE INDICATED ON THE PLANS.

14. CONSTRUCTION ACTIVITY BY OTHERS MAY IMPACT THE WORK
CONTEMPLATED WITHIN THIS PACKAGE. THE CONTRACTOR
SHALL NOTIFY THE ENGINEER IMMEDIATELY IF A CONFLICT
ARISES RELATING TO THE PROGRESS OF THE WORK. FINAL
COORDINATION/RESOLUTION OF SUCH CONFLICTS SHALL BE THE
RESPONSIBILITY OF THE CONTRACTORS INVOLVED.

15. EXISTING FEATURES AND UTILITIES ARE SHOWN ON THE PLANS
BASED UPON INFORMATION AVAILABLE AT THE TIME THE PLANS
WERE PREPARED. SHOULD UNIDENTIFIED UTILITY OR SERVICE
ELEMENTS BE ENCOUNTERED, NOTIFY THE ENGINEER AND THE
APPROPRIATE UTILITY OWNER IMMEDIATELY.

16. ACCESS TO THE GENERAL SITE, AND TO SPECIFIC WORK AREAS
SHALL BE LIMITED TO THE LOCATIONS SHOWN ON THE PLANS.

17. WATER FOR CONSTRUCTION ACTIVITIES SHALL BE OBTAINED BY
THE CONTRACTOR AT THEIR SOLE EXPENSE. ANY AND ALL
PERMITS REQUIRED SHALL BE THE RESPONSIBILITY OF THE
CONTRACTOR.
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NOTE:
1. INSTALL WATTLE PRIOR TO ANY EXCAVATION ACTIVITY.
2. INSTALL WATTLE AT BOTTOM OF UN-VEGETATED EXCAVATION

SLOPES DOWN GRADIENT OF NEWLY RE-ALIGNED TRAIL WHERE
RUNOFF FROM ACTIVE WORK AREA COULD FLOW TOWARDS
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RE-ALIGNMENT GRADING
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2" MIN.
4" MAX.

12" MIN. 3
4" X 34" WOOD STAKES
MAX. 4' SPACING

STRAW WATTLES
8" MIN. DIAMETER
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2-1
1

DETAIL
STRAW WATTLES (FIBER ROLLS)

NTS

STRAW WATTLE INSTALLATION NOTES:

1. WHEN INSTALLING RUNNING LENGTHS OF WATTLES, BUTT THE SECOND
WATTLE TIGHTLY AGAINST THE FIRST, DO NOT OVERLAP THE ENDS. STAKE THE
WATTLES AT EACH END AND THREE TO FOUR FOOT ON CENTER.

2. STAKES SHOULD BE DRIVEN THROUGH THE MIDDLE OF THE WATTLE. LEAVING
2-3 INCHES OF THE STAKE PROTRUDING ABOVE THE WATTLE. A HEAVY
SEDIMENT LOAD WILL TEND TO PICK THE WATTLE UP AND COULD PULL IT OFF
THE STAKES IF THEY ARE DRIVEN DOWN TOO LOW.

3. WHEN STRAW WATTLES ARE USED FOR FLAT GROUND APPLICATIONS, DRIVE
THE STAKES STRAIGHT DOWN. WHEN INSTALLING WATTLES ON SLOPES,
DRIVE THE STAKES PERPENDICULAR TO THE SLOPE.

4. DRIVE THE FIRST END STAKE OF THE SECOND WATTLE AT AN ANGLE TOWARD
THE FIRST WATTLE IN ORDER TO BUTT THEM TIGHTLY TOGETHER. PILOT BARS
MAY BE NEEDED ON HARD OR ROCKY TERRAIN.

5. WATTLES SHALL BE INSTALLED PRIOR TO ANY LAND-DISTURBING ACTIVITIES.
6. WATTLES SHALL BE TRENCHED INTO THE GROUND A MIN OF 2".

WATTLE MAINTENANCE NOTES:

1. INSPECT WATTLES EVERY TWO WEEKS AND AFTER ANY SIGNIFICANT STORM
EVENT. MAKE REPAIRS OR REMOVE ACCUMULATED SEDIMENT AS NECESSARY.

2. ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN ACCUMULATED TO ONE
HALF WATTLE DIAMETER.

3. WATTLES SHALL REMAIN IN PLACE UNTIL THE UPSLOPE DISTURBED AREA IS
STABILIZED.
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BP:  STA:-0+00.00
N: 353647.64
E: 1067175.11

Mid:  STA:0+87.73
N: 353733.28
E: 1067191.35

PRC:  STA:1+75.46
N: 353806.21
E: 1067239.09

Mid:  STA:2+13.57
N: 353838.75
E: 1067258.46

PT:  STA:2+51.69
N: 353876.24
E: 1067263.82

PC:  STA:3+24.87
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PROPOSED TRAIL PROFILE
SCALE: 1" = 100'

EXISTING ROAD

PROPOSED TRAIL RE-ALIGNMENT,
SEE PROFILE BELOW

EXISTING CULVERT

PROPOSED 24"Ø x38'
LONG CMP

NOTES:
1. QUANTITIES ARE ENGINEER ESTIMATES.  CONTRACTOR IS RESPONSIBLE FOR

ESTIMATING BID ITEM QUANTITIES.  ACTUAL QUANTITIES MAY VARY FROM THESE
ESTIMATED QUANTITIES DEPENDING ON SITE CONDITIONS ENCOUNTERED AT THE TIME
THE WORK IS PERFORMED.

2. EXCAVATION QUANTITIES ARE IN BANK CY AND FILL QUANTITIES ARE IN COMPACTED CY.

PROPOSED TRAIL,
FINAL GRADE

EXISTING GROUND

EXISTING FENCELINE

PROPOSED TYPE C FILL

STA.10+46 TIE INTO
EXISTING ROAD

STA. 0+00 START NEW
TRAIL ALIGNMENT

PROPOSED ENGINEER'S ESTIMATE TRAIL RE-ALIGNMENT

CUT (CY) FILL (CY) NET (CY)

GENERAL EXCAVATION 136 0 136

TYPE C FILL 0 491 -491

3-2
1

TYPICAL SECTION
TRAIL FILL

3-2
2

TYPICAL SECTION
TRAIL CUT 

3-2
3

TYPICAL SECTION
TRAIL FILL AT CULVERT

3-2
2

TYPICAL SECTION
TRAIL CUT 

PROPOSED DETENTION BASIN/EMBANKMENT

3-3
1

PROFILE VIEW
ROLLING DIP

 FOR CONSTRUCTION

APPROVED

NOTES:
1. CONTRACTOR MAY ADJUST TRAIL ALIGNMENT TO FIT EXISTING

TOPOGRAPHY WITH ENGINEER APPROVAL.

ACTIVE STATE PARK VISITOR AREA AND
ARCHEOLOGICAL SITE, CONSTRUCTION

ACTIVITY IS PROHIBITED WITH  THE
EXCEPTION OF ON-ROAD TRAVEL.

EXISTING ROAD
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3-1
1

TYPICAL SECTION
TRAIL FILL

SCALE: 1" = 5'

℄

2% SLOPE

STA 0+00 TO STA 1+85
STA. 3+35 TO STA. 4+30

1
1.5

1
1.5

COMPACTED
TYPE C FILL

VARIES

℄

2% SLOPE

3-1
3

TYPICAL SECTION
TRAIL AT CULVERT

SCALE: 1" = 5'
STA 6+19 TO STA 7+08
CULVERT SHOWN AT STA 6+60

1
2

COMPACTED
TYPE C FILL

VARIES, 1' MIN.
1

2

EXISTING GROUND

NATIVE SUBGRADE

EXISTING GROUND

NATIVE SUBGRADE

24"Ø CMP AT 2% SLOPE, STA. 6+60,
WITH FLARED END TREATMENT ON BOTH SIDES.

3' 3'

6'

3-1
2

TYPICAL SECTION
TRAIL CUT

SCALE: 1" = 5'

℄

2% SLOPE

STA 1+85 TO STA 3+35
STA 4+30 TO STA 6+19
STA 7+08 TO  END

1
1.5

1
1.5

COMPACTED
TYPE C FILL

VARIESEXISTING GROUND

NATIVE SUBGRADE

6'

PROPOSED CUT

CLASS I RIPRAP, EXTEND 10' DOWN
SLOPE EXPANDING AT

2 LONGITUDINAL:1 TRANSVERSE

EXTEND RIPRAP MIN. 2 FEET
BENEATH CULVERT OUTLET

10' MIN.
TYPE A GEOTEXTILE
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B A A B

ROLLING DIP CONSTRUCTION DIMENSIONS

% PROFILE GRADE
LENGTH DEPTH (H)

A B OUTSIDE EDGE INSIDE EDGE

0 TO 4 6' 10' 1.5' 0.8'

5 TO 8 6' 10' 1.5' 0.8'

9 TO 12 6' 12' 1.5' 0.8'

13 TO 16 7' 15' 1.0' 0.8'

17 & OVER 7' 20' 1.0' 0.8'

3-1
1

PROFILE VIEW
ROLLING DIP

SCALE: 1" = 10'

3-3
2

TYPICAL SECTION
ROLLING DIP

SCALE: 1" = 5'

℄

1
1.5

1
1.5

COMPACTED
TYPE C FILL

VARIESEXISTING GROUND

NATIVE SUBGRADE

6'

PROPOSED CUT

TYPE A GEOTEXTILE

3-3
3

TYPICAL PLAN VIEW
ROLLING DIP

SCALE: 1" = 10'

5° TO 25°

3-3
2

TYPICAL SECTION
ROLLING DIP

NOTES:
1. CONSTRUCT MINIMUM (5) ROLLING DIPS ALONG PROPOSED TRAIL.
2. ROLLING DIPS SHOULD BE PLACED TO BREAK UP LONG CONSISTENT

SLOPES AND TO MATCH EXISTING TOPOGRAPHY.

PROPOSED TRAIL
CENTERLINE

DRAIN LINE

15'

 CLASS I RIPRAP,
PLACED ON EXTENTS

OF TRAIL FILL

PROPOSED TRAIL FILL

PROPOSED TRAIL CUT

3-3
3

TYPICAL PLAN VIEW
ROLLING DIP
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SECTION
ORIFICE PLATE/TRASH RACK

SCALE: 1" =1'

1/4" THICK ALUMINUM PLATE WITH ORIFICE.
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OF ORIFICE SIZE AND LOCATION.

CONCRETE WALL
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4-1
2

SECTION
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SECTION
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3

STEEL GRATING
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TOP OF WALL

ORIFICE INLET

4'
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4'

1'

0.5'

0.5'
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1'

1/4" ALUMINUM
PLATE, TYP.

ORIFICE PLATE HANDLE
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4

SECTION
ORIFICE PLATE

SCALE: 1" =3'
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4

SECTION
ORIFICE PLATE 
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2" MIN.
L4x4x3/8" CONTINUOUS LEDGER

FOR TRASH RACK AND ORIFICE
PLATE.  WITH (2) 5/8"Ø EPOXY
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2"

9"

9'-9"

9"x9'-9" BLOCKOUT.

 2"x2" SQUARE DRAIN HOLES
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(5) EVENLY SPACED HOLE.
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TOP OF FOOTER
EL. = 5843.0'
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6"4"

2" DIA. x 316"
TUBULAR STEEL
(TYP)

STEEL FLOOR STYLE
SOCKET (TYP)

WEEP HOLE
12" DIA.
STEEL ANCHOR
(TYP. OF 4)

6" x 6" x 38"  STEEL
BASE PLATE

HANDRAIL CONNECTION TYPE 1

3-7/8"
4"

HANDRAIL CONNECTION TYPE 2

104°

76°

4"
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3-7/8"

2" DIA. x 316"
TUBULAR STEEL
(TYP)

STEEL FLOOR STYLE
SOCKET (TYP)

WEEP HOLE

12" DIA.
STEEL ANCHOR

(TYP. OF 4)
6" x 6" x 38"
STEEL BASE PLATE

INSTALL 14"
REMOVABLE STEEL PIN

WELD STEEL SOCKET
TO HANDRAIL

4"

WELD TUBING TO
THE BEAM

CONTINUOUSLY
AROUND THE BASE

2" DIA. x 316"
TUBULAR STEEL

(TYP)

WELD STEEL TOE
BOARD TO

HANDRAIL FRAME

1'
-9

"
1'

-9
"

3'
-6

"

VARIES, 9' MAX

OUTLET STRUCTURE HANDRAIL DETAIL

SEE HANDRAIL
CONNECTION TYPE 1
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CUT (CY) FILL (CY) NET (CY)

GENERAL EXCAVATION 27784 0 27784

TYPE C FILL 0 20959 -20959

TYPE D COVER SOIL 0 2522 -2522

NOTES:
1. QUANTITIES ARE ENGINEER ESTIMATES.  CONTRACTOR IS RESPONSIBLE FOR ESTIMATING BID ITEM

QUANTITIES.  ACTUAL QUANTITIES MAY VARY FROM THESE ESTIMATED QUANTITIES DEPENDING ON
SITE CONDITIONS ENCOUNTERED AT THE TIME THE WORK IS PERFORMED.

2. EXCAVATION QUANTITIES ARE IN BANK CY AND FILL QUANTITIES ARE IN COMPACTED CY.
3. GENERAL FILL TO BE USED AS STRUCTURAL FILL IF IT MEETS THE TYPE C CRITERIA PER THE

TECHNICAL SPECIFICATIONS OR AS APPROVED BY ENGINEER.
4. SALVAGE TOP 6 INCHES OF TYPE D COVER SOIL ON ALL DISTURBED AREAS.
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NATIVE GROUND

PROPOSED BASIN INVERT

PROPOSED CUT

16'
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PROPOSED ROCK APRON
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COMPACTED
TYPE C FILL

CLASS II RIPRAP ARMORED CHANNEL

EMBANKMENT CENTERLINE
ALIGNMENT, SEE SHEET 5-5

EXISTING FENCE,
RE-ALIGN PER SHEET 6-1
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LOCKING GATE
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KEY RIPRAP IN MIN. 4'
DEEP FOR MIN. 2 LF AT
START OF CHANNEL

226

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
N

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
60

AutoCAD SHX Text
30



STA 0+00

5830

5840

5850

5860

5870

5880

5830

5840

5850

5860

5870

5880

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 0+50

5830

5840

5850

5860

5870

5880

5890

5830

5840

5850

5860

5870

5880

5890

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 1+00

5830

5840

5850

5860

5870

5880

5890

5830

5840

5850

5860

5870

5880

5890

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 1+50

5840

5850

5860

5870

5880

5890

5900

5840

5850

5860

5870

5880

5890

5900

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 2+00

5840

5850

5860

5870

5880

5890

5900

5840

5850

5860

5870

5880

5890

5900

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 2+50

5830

5840

5850

5860

5870

5880

5890

5900

5830

5840

5850

5860

5870

5880

5890

5900

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 3+00

5830

5840

5850

5860

5870

5880

5890

5900

5830

5840

5850

5860

5870

5880

5890

5900

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 3+50

5830

5840

5850

5860

5870

5880

5890

5900

5830

5840

5850

5860

5870

5880

5890

5900

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

SHEET

DRAWN BY:

DESIGNED BY:

CHECKED BY:

APPROVED BY:

PROJECT NO:

DATE:

DISPLAYED AS:

COORD SYS/ZONE:

DATUM:

UNITS:

SOURCE:

DATE: BY: DESC:
REVISION:

T
E

C
H

N
IC

A
L

 S
E

R
V

IC
E

S,
 IN

C
.

IO
N

E
E

R
P

G:\MTSP - BANNACK\DETENTION BASIN DETAIL DESIGN\DRAWINGS\CAD\100%(011617) CONST DRAWINGS\BNACK-CO-100-PLP-001-16.DWG1/17/2017 5:03:49 PM

B
A

N
N

A
C

K
E

M
B

A
N

K
M

E
N

T
/

E
X

C
A

V
A

T
IO

N
C

R
O

SS
 S

E
C

T
IO

N
S 

(1
 O

F
 2

)

M
O

N
T

A
N

A
 F

IS
H

, W
IL

D
L

IF
E

 &
 P

A
R

K
S

B
A

N
N

A
C

K
 S

T
A

T
E

 P
A

R
K

D
E

T
E

N
T

IO
N

 B
A

SI
N

5-3

01/17/17

NA

NA

FEET

PIONEER

JJJ

CEB

GEA

GEA

BO
ZE

M
AN

, M
T 

59
71

8
10

6 
PR

O
N

G
H

O
R

N
 T

R
AI

L,
 S

UI
TE

 A

(4
06

) 3
88

-8
57

8

EXISTING GROUND, TYP.

NATIVE GROUND, TYP.

PROPOSED BASIN INVERT, TYP.

PROPOSED CUT, TYP.

PROPOSED EMBANKMENT, TYP.

RE-ALIGNED TRAIL, TYP
RE-ALIGNED TRAIL, TYP

PROPOSED OUTLET STRUCTURE

5-6
3

TYPICAL SECTION
EMBANKMENT AT EXISTING SLOPE

 FOR CONSTRUCTION

APPROVED

227

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
25

AutoCAD SHX Text
50

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
50

AutoCAD SHX Text
50



STA 4+00

5830

5840

5850

5860

5870

5880

5890

5830

5840

5850

5860

5870

5880

5890

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 4+50

5840

5850

5860

5870

5880

5890

5840

5850

5860

5870

5880

5890

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 5+00

5840

5850

5860

5870

5880

5890

5900

5910

5840

5850

5860

5870

5880

5890

5900

5910

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 5+50

5840

5850

5860

5870

5880

5890

5900

5910

5920

5840

5850

5860

5870

5880

5890

5900

5910

5920

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 6+00

5850

5860

5870

5880

5890

5900

5910

5920

5930

5850

5860

5870

5880

5890

5900

5910

5920

5930

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 6+50

5850

5860

5870

5880

5890

5900

5910

5850

5860

5870

5880

5890

5900

5910

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 7+00

5860

5870

5880

5890

5900

5860

5870

5880

5890

5900

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 7+50

5860

5870

5880

5890

5900

5860

5870

5880

5890

5900

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

STA 8+00

5860

5870

5880

5890

5900

5910

5860

5870

5880

5890

5900

5910

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

0-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

-9
0

-1
00

-1
10

-1
20

-1
30

-1
40

-1
50

SHEET

DRAWN BY:

DESIGNED BY:

CHECKED BY:

APPROVED BY:

PROJECT NO:

DATE:

DISPLAYED AS:

COORD SYS/ZONE:

DATUM:

UNITS:

SOURCE:

DATE: BY: DESC:
REVISION:

T
E

C
H

N
IC

A
L

 S
E

R
V

IC
E

S,
 IN

C
.

IO
N

E
E

R
P

G:\MTSP - BANNACK\DETENTION BASIN DETAIL DESIGN\DRAWINGS\CAD\100%(011617) CONST DRAWINGS\BNACK-CO-100-PLP-001-16.DWG1/17/2017 5:04:18 PM

B
A

N
N

A
C

K
E

M
B

A
N

K
M

E
N

T
/

E
X

C
A

V
A

T
IO

N
C

R
O

SS
 S

E
C

T
IO

N
S 

(2
 O

F
 2

)

M
O

N
T

A
N

A
 F

IS
H

, W
IL

D
L

IF
E

 &
 P

A
R

K
S

B
A

N
N

A
C

K
 S

T
A

T
E

 P
A

R
K

D
E

T
E

N
T

IO
N

 B
A

SI
N

5-4

01/17/17

NA

NA

FEET

PIONEER

JJJ

CEB

GEA

GEA

BO
ZE

M
AN

, M
T 

59
71

8
10

6 
PR

O
N

G
H

O
R

N
 T

R
AI

L,
 S

UI
TE

 A

(4
06

) 3
88

-8
57

8

EXISTING GROUND, TYP.

NATIVE GROUND, TYP.

PROPOSED BASIN INVERT, TYP.PROPOSED CUT, TYP.

RE-ALIGNED TRAIL, TYP.

 FOR CONSTRUCTION

APPROVED

228

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
25

AutoCAD SHX Text
50

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
50

AutoCAD SHX Text
50



5
8
5
0

5
8
5
5

5
8
6
0

5865
5870

5875
5880

5885
5890

5895
5900

5
8
4
5

5
8
5
0

58
55

58
60

58
65

5
8
7
0

5
8
7
55

8
8
0

5
8
8
5

5845

5850

5855

5860

5865

5870

5840

5845

5850

5855

5860

5865

5870

BP:  STA:0+00.00
N: 354147.98

E: 1067024.57

PI:  STA:0+78.32
N: 354091.01

E: 1067078.32 PI:  STA:1+79.39
N: 354072.86
E: 1067177.74

EP:  STA:2+59.71
N: 354110.84
E: 1067248.52

0+00

1+00

2+00

0+00

1+
00

2+00

2+60

5830

5835

5840

5845

5850

5855

5860

5865

5870

5875

5880

5885

5890

5830

5835

5840

5845

5850

5855

5860

5865

5870

5875

5880

5885

5890

0+00

58
72

.7
9

0+50

5
8
7
0
.0

58
55

.3
6

1+00

5
8
7
0
.0

58
47

.4
5

1+50

5
8
7
0
.0

58
42

.6
2

2+00

5
8
7
0
.0

58
48

.0
0

2+50

5
8
7
5
.2

58
74

.8
0

2+59.71

58
76

.6
3

0.00%
17.79%

G
R

AD
E 

BR
EA

K 
ST

A 
= 

0+
06

.3
8

EL
EV

AT
IO

N
: 5

87
0.

00

G
R

AD
E 

BR
EA

K 
ST

A 
= 

2+
20

.4
0

EL
EV

AT
IO

N
: 5

87
0.

00

G
R

AD
E 

BR
EA

K 
ST

A 
= 

2+
51

.2
7

EL
EV

AT
IO

N
: 5

87
5.

49

SHEET

DRAWN BY:

DESIGNED BY:

CHECKED BY:

APPROVED BY:

PROJECT NO:

DATE:

DISPLAYED AS:

COORD SYS/ZONE:

DATUM:

UNITS:

SOURCE:

DATE: BY: DESC:
REVISION:

T
E

C
H

N
IC

A
L

 S
E

R
V

IC
E

S,
 IN

C
.

IO
N

E
E

R
P

G:\MTSP - BANNACK\DETENTION BASIN DETAIL DESIGN\DRAWINGS\CAD\100%(011617) CONST DRAWINGS\BNACK-CO-100-PLP-001-16.DWG1/17/2017 5:04:52 PM

B
A

N
N

A
C

K
E

M
B

A
N

K
M

E
N

T
PL

A
N

 A
N

D
 P

R
O

F
IL

E

M
O

N
T

A
N

A
 F

IS
H

, W
IL

D
L

IF
E

 &
 P

A
R

K
S

B
A

N
N

A
C

K
 S

T
A

T
E

 P
A

R
K

D
E

T
E

N
T

IO
N

 B
A

SI
N

5-5

01/17/17

MONTANA ST. PLANES

NAD83, NAVD88

INT. FEET
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PROPOSED EMBANKMENT PROFILE
SCALE: 1" = 20'

EXISTING GROUND
NATIVE GROUND

PROPOSED CREST EL. = 5870.0'

EMBANKMENT CENTERLINE ALIGNMENT,
PROFILE SEE THIS SHEET.

EMBANKMENT/EXCAVATION
ALIGNMENT

OUTLET STRUCTURE,
SEE SECTION 4

4' Ø RCP, PER
TECHNICAL
SPECIFICATIONS

244.9'

PROPOSED TOE DRAIN

PROPOSED 4'Ø RCP,
PER TECHNICAL
SPECIFICATIONS

 FOR CONSTRUCTION

APPROVED
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5-1
3

SCALE: 1" = 5'
TOE DRAIN SECTION

3H

1V 1V
1H

2.0'

6" PVC DRAIN PIPE,
DAYLIGHT PIPE AT
STILLING BASIN

TOE DRAIN WRAPPED
WITH TYPE A GEOTEXTILE

EXISTING GROUND

NATIVE GROUND

PROPOSED EMBANKMENT,
TYPE C FILL

NOTES:
1. INVERT ELEVATIONS ARE APPROXIMATE.

TOE DRAIN SHALL BE INSTALLED AT A
MINIMUM 0.025% SLOPE

TYPE A FILL

PROPOSED ENGINEER'S ESTIMATE TOE DRAIN
VOLUME (CY) AREA (SY)

TYPE A FILL 71 NA

TYPE A GEOTEXTILE NA 371

CLASS I RIPRAP 59 NA

CLASS I RIPRAP PLACED TO A DEPTH
OF D100 TO COVER TOE DRAIN

BASIN INVERT

20'

2'

PLACE REJECT COBBLES (GREATER
THAN 6 INCHES) FROM EXCAVATION.
KEY EACH SIDE MIN. 3 FT INTO SLOPE.

5-1
1

SECTION
ROCK APRON

SCALE: 1"=10'

5-3
3

TYPICAL SECTION
EMBANKMENT AT EXISTING SLOPE

SCALE: 1"=1'

NATIVE UNDISTURBED
GROUND

TOP OF COMPACTED TYPE C FILL

1' MAX

6" MAX.

COMPACTED TYPE C FILL

EXISTING UNDISTURBED SLOPE

BENCH OR STEP EXISTING
SLOPE AS SHOWN AND PER
TECHNICAL SPECIFICATIONS

14'

2H
1V

2H
1V

5-1
4

TYPICAL SECTION
ARMORED CHANNEL

SCALE: 1" = 10'

3'

2'

CLASS II RIPRAP

CLASS II RIPRAP

2' 4'

2'

PROPOSED ENGINEER'S ESTIMATE CHANNEL
VOLUME (CY) AREA (SY)

CLASS II RIPRAP 762 NA

 FOR CONSTRUCTION

APPROVED

9' 5'

EMBANKMENT/EXCAVATION
ALIGNMENT,
SEE SHEET 5-1
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2x4 STUD CUT RIP SAW DIAGONALLY

FINISHED STAKES

TO 24" LONG

8' WIDE, 1-3/4" O.D., 16 GA. 5
OR 6 STEEL GATE

STEEL POST
CAP

4" O.D. SCHED 40
STEEL POST

3/4" X 10" FIXED HINGES,
BOLTED THROUGH GATE
POST

CLEARANCE: 3" MINIMUM,
5" MAXIMUM

ROAD

NOTES:
1. ENSURE HINGE POST & LOCK POST

ARE STRAIGHT AND VERTICAL.
2. GATE COLOR SHALL BE BROWN.
3. INSTALL END CAPS ON HINGES.
4. PAINT POSTS TO MATCH GATE.

SPACE TO
FIT GATE

TACK WELD NUTS
TO BOLTS

HINGE
POST

5'

BACKFILL POST HOLES
WITH CONCRETE

30" MIN.

CHAIN/MONTANA
STATE PARKS LOCK

HINGE
POST

ELEVATION VIEW
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5-7
2

STAKING DETAIL
TYPE B GEOTEXTILE

SCALE: 1" = 6'

1.0'

1.0'

2H:1V MAX.

WOOD STAKE,
SEE NOTE 1

 SEED MIX PLACED AND
RAKED BELOW COIR FABRIC

5-1
1

TYPICAL DETAIL
TYPE B GEOTEXTILE

SCALE: 1" = 3'

7.5'

3.5'

2.0'

6" MIN.
OVERLAP

2" TO 5"

WOOD STAKE OR STAPLE, TYP.
PER TECHNICAL SPECIFICATIONS,
SEE NOTE 1.

3.5'

2.0'

5-7
2

STAKING DETAIL
TYPE B GEOTEXTILE (COIR FABRIC)

NATIVE UNDISTURBED
GROUND OR COMPACTED
TYPE C FILL

6" MIN. TYPE F COVER SOIL
AT ALL DISTURBED AREAS

PLACE COIR FABRIC ON
ALL DISTURBED SLOPES EXTENTS OF DISTURBED SLOPE

5-2
4

TYPICAL DETAIL
LOCKING GATE

SCALE: NTS

NATIVE UNDISTURBED
GROUND

14'

2H
1V2H

1V

5-1
3

INLET SECTION 
ARMORED CHANNEL

SCALE: 1" = 10'

3' MIN.

2'

CLASS II RIPRAP

AT MOUTH OF CHANNEL
PLACE SLOPE ARMOR 4' MIN

 FOR MIN. 10 LF

 FOR CONSTRUCTION

APPROVED

6-1
5

TRAIL DETAIL
TYPE B GEOTEXTILE

SCALE: 1" = 5'

6.0'
℄

TYPE B GEOTEXTILE

ANCHOR TRENCH PER 5-1
1

TYPICAL DETAIL
TYPE B GEOTEXTILE

NATIVE SUBGRADE

EXISTING GROUND

6" MIN. TYPE F COVER SOIL
AT ALL DISTURBED AREAS

COMPACTED
TYPE C FILL

EMBANKMENT/EXCAVATION
ALIGNMENT,
SEE SHEET 5-1

9' 5'

COMPACTED TYPE C FILL

NOTES:
1. WOOD STAKES MAY NOT BE USED ON COMPACTED

EMBANKMENT.   USE  MANUFACTURER PROVIDED
STAPLE OR ENGINEER APPROVED EQUAL ON
COMPACTED EMBANKMENT.

SEE NOTE 1
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MONTANA ST. PLANES

NAD83, NAVD88
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PIONEER
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PROPOSED DETENTION
 BASIN GRADING

EXISTING CHANNEL

RE-ALIGNED TRAIL

PROPOSED STOCK
PILE AREA

PROPOSED
STAGING AREA

LEGEND:
PLACE 6 INCHES OF TYPE F COVER SOIL, SEED AND THEN
PLACE TYPE B GEOTEXTILE PER
(APPROX. 2.3 ACRES)

PLACE 6 INCHES OF TYPE F COVER SOIL AND SEED.
(APPROX. 0.8 ACRES)

5-7
1

TYPICAL DETAIL
TYPE B GEOTEXTILE

5-
75

EXISTING WIRE FENCE

RE-ALIGN CATTLE FENCE AROUND BASIN,
WIRE FENCE PER TECHNICAL SPECIFICATIONS

PLACE SALVAGED GATE
ACROSS ROAD.

PROPOSED ENGINEER'S ESTIMATE SITE MATERIALS

VOLUME

GENERAL EXCAVATION 27920

TYPE A FILL 202

TYPE B FILL 56

TYPE C FILL 21450

TYPE D FILL 2522

TYPE E FILL 372

TYPE F FILL 2634

CLASS I RIPRAP 88

CLASS II RIPRAP 1118

CONCRETE 134

WIRE FENCE 910

JACK LEG FENCE 77

2

3

3

3

4

NOTES:
1. QUANTITIES ARE ENGINEER ESTIMATES.  CONTRACTOR IS RESPONSIBLE FOR ESTIMATING

BID ITEM QUANTITIES.  ACTUAL QUANTITIES MAY VARY FROM THESE ESTIMATED QUANTITIES
DEPENDING ON SITE CONDITIONS ENCOUNTERED AT THE TIME THE WORK IS PERFORMED.

2. EXCAVATION QUANTITIES ARE IN BANK CUBIC YARDS
3. FILL QUANTITIES ARE IN COMPACTED CUBIC YARDS
4. TYPE E FILL QUANTITIES ARE IN WET TONS.
5. FENCE QUANTITIES ARE IN LINEAR FEET.
6. ALL ENGINEER'S ESTIMATES INCLUDE A 10% CONTINGENCY.

3

5

5

EXISTING GATE,
SALVAGE AND RE-USE

JACK LEG FENCE
ACROSS CHANNEL,

PER TECHNICAL
SPECIFICATIONS

NEW WIRE FENCE ALONG HILLSIDE,
PER TECHNICAL SPECIFICATIONS

EXISTING JACK-LEG FENCE ACROSS CHANNEL,
SALVAGE AND RE-USE IF POSSIBLE

EXISTING WIRE FENCE

 FOR CONSTRUCTION

APPROVED
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